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Abstract. Technologies have become important part of our lives. Their inclusion 
in education is inevitable. The steps for introducing ICTs in education vary from 
country to country. Macedonia has invested with a lot of hardware and software in 
education. Teachers have received numerous training, some for use of ICTs. This 
research was aiming to determine the situation of usage of educational materials 
and to define recommendation for future improvements. Teachers from urban 
schools were interviewed with the questionnaire. Data from multiple choice 
questions have given quantitative results, and several open-ended questions have 
given qualitative information. The findings are several: only part of the interviewed 
teachers had experience with databases of educational materials; all teachers still 
need capacity building activities focusing exactly on the use and benefits from 
databases of educational materials; technical support and upgrading of software and 
materials should be performed on a regular basis. Training materials for 
professional development of teachers on preparation and usage of databases of 
educational materials in Macedonian language should be developed and 
implemented. Subsequently, teachers will be able to design, develop, use and 
update educational materials in Macedonian language. Thus, application of ICT in 
education will have bigger positive impact. 
Keywords: databases of educational materials, teachers, education, research, 
findings. 
1. Introduction
During the previous decade in schools in Macedonia, a lot of hardware has been installed, 
and teachers have undergone a lot of professional development activities. Computers in 
schools are connected on the Internet; numerous software applications have been 
translated and adopted for Macedonian education; each teacher has received a laptop to 
facilitate own preparation for work and implementation of teaching activities. Having in 
mind that for more than a decade different projects were focusing on preparation of 
teaching/learning materials for Macedonian schools, it is important to see if and how the 
digital materials have changed the educational process, and if and how the approach of 
teachers has been adjusted accordingly. 
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2. Research Description 
This research was aiming to explore how structured databases of educational materials 
are used by Macedonian teachers. This research has been implemented in urban schools 
across the country, not selecting any educational level in particular. In total 182 teachers 
were interviewed, and their answers were analysed.  
The questionnaire consisted of very few general questions about gender, type of school, 
or working experience in education. Then followed the questions about the use of ICT in 
education, for work and private purposes. There were several open-ended questions 
aiming to collect more information about what kind of materials and software is used by 
teachers, and also to receive more qualitative data about the teachers’ approach towards 
ICT.  
The distribution of the respondents across gender, age, or schools’ levels is matching the 
distribution of teachers against these criteria in all schools in Macedonia; hence, it is 
confirming the findings from this research. The extracts selected for this paper from the 
detailed research are illustrating the most distinctive research findings. 
3. Findings 
Considering the availability of hardware in schools and handheld devices of teachers, the 
questionnaire for this research was uploaded online with the aim to ease access to it, and 
give teachers the possibility to fill it at arbitrary place and time. At the commencement 
point of the research, even before “diving” into the data processing and the data analysis, 
one finding emerged: The teachers are not willing to fill online questionnaires. Although, 
the link to it and information about the research were distributed in many schools across 
the country, only 1/3 of all respondents (60 teachers) have used this online possibility. 
However, when the teachers received paper copies of the questionnaire, their response 
rate was much higher. The reasons can be numerous: preference of human interaction 
while delivering paper copies; no willingness to work with digital documents; problems 
with the equipment in schools; or something else. This research had no ambition to define 
the reason behind this striking finding. The question why teachers are not willing to fill 
online forms can be a topic for a future research.  
The gender distribution of respondents is: 32% male and 68% female. The age 
distribution of respondents is as follows: 27% less or equal to 35 years old, 34% between 
ages of 36 and 45, 33% between ages of 46 and 55, and 6% more than 55 years. The 
gathered data from these questions were used to determine if there is a difference in 
understanding and approaches between genders or age groups, or if it is dependent on 
experience with ICTs or the duration of experience in schools.  
The predominant number of respondents have said that they are using ICTs for private 
purposes for more than 10 years (>65%), and the others between 3 and 10 years. Most of 
the respondents (64%) have stated that they are using ICTs in schools between 3 and 10 
years.  
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Several questions were focusing on the databases of educational material (DEM). During 
the implementation of different projects and training activities in the past period, a lot of 
educational materials were developed and shared between different groups of teachers. It 
was expected that the interviewed teachers will have experience with DEM and can 
explain own understanding and approach. Big percent of the respondents (≈60%) have 
selected that they think DEM is helping them improve the effectiveness of their own 
work. Approximately 30% have replied that they cannot say how DEM will affect their 
work, which means that they do not have enough experience in implementing DEM in 
education. Having in mind the previously mentioned fact that there have been a lot of 
materials developed, this finding is revealing that these materials are not widely used in 
schools. The first recommendation will be to make all previously prepared educational 
materials available for teachers to use in everyday work. Even some guidelines can be 
drafted for new teachers to be able to use all existing materials. The interesting result is 
that 15% of the teachers think that DEM will not help in improvement of students 
learning. Although this percent is not high, it is still significant since it is supporting the 
finding of international researches saying that only with introducing ICT and DEM in 
classes, instant success and change cannot be expected.  
Cross-tabulating, as a tool for defining the frequency of answers with the combination of 
two or more questions, was one of the analytical approaches used. By combining the 
answers from two questions, more insight about the teachers’ views and approaches 
towards DEM in education is received. The following table is presenting the frequency 
of answers on how the usage of DEM is affecting the teachers’ work divided by school 
levels and types.  
Table 1. Cross-tabulation of school levels/types and affect of usage of DEM on teachers’ 
work 
% 
DEM 
decreases the 
effectiveness 
of teachers’ 
work 
DEM 
doesn’t 
affect 
teachers’ 
work 
DEM 
improves 
effectiveness 
of teachers’ 
work 
I cannot 
say 
TOTAL 
Primary school 2.9 8.7 59.4 29.0 100 
Gymnasia 3.4 8.5 55.9 32.2 100 
VET high school 0.0 9.3 64.8 25.9 100 
 
On each school level/type, the biggest percent of teachers think that DEM will improve 
the effectiveness of teachers work. However, it is important to note that in VET schools 
this percent is the biggest, and the lowest percent is in gymnasia. These data are showing 
that in VET schools DEMs are used the most, and benefits from them are already 
comprehended; in gymnasia, the teachers have less experience with the use of DEMs in 
classrooms, and they cannot answer this question.  
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It is important to realise that there is no difference based on gender in acceptance of DEM 
and ICT in educational processes. In all questions, the general distribution is almost equal 
between genders without any difference – in general, women are equally willing to use 
DEM in their work as men are. 
Table 2. Cross-tabulation of duration of teachers’ experience in education and affect of 
DEM on students’ learning 
% 
DEM 
reduces 
success of 
learning 
DEM do 
not affect 
on success 
of learning 
DEM 
enforces 
success of 
learning 
I cannot 
say 
TOTAL 
<= 3 years 0.0 40.0 40.0 20.0 100 
between 3 and 10 years 4.3 7.1 58.6 30.0 100 
> 10 years 0.9 15.0 64.5 19.6 100 
 
A significant number of respondent teachers (30%) with experience between 3 and 10 
years in education do not have experience in use of DEM in education, which is evident 
from their answers that they cannot define how DEM will affect in gaining knowledge 
among students. The future work on capacity development of teachers should target use 
of DEM in education in order to provide experience to teachers so that they can implement 
them more freely and benefit from their potential. The experience of teachers that were 
using DEM in education longer is very positive and is stating that students can better learn 
the material by using DEMs. 
Table 3. Cross-tabulation of teachers’ age and willingness to implement DEMs in 
education process 
% 
I do not 
want to use 
DEM 
Only with some 
classes/subjects 
I want to use 
DEM with all 
classes/subjects 
TOTAL 
<= 35 years 4.0 56.0 40.0 100 
between 36 and 45 
years 11.3 43.5 45.2 100 
between 46 and 55 
years 13.3 40.0 46.7 100 
>= 56 years 30.0 20.0 50.0 100 
 
Younger teachers are accepted as “digital natives”, by default. Therefore, it was expected 
that younger teachers will be more eager in accepting ICTs and DEMs in their own work. 
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However, findings are that older teachers and teachers with longer teaching experience 
are more willing to use DEM with all the classes and during all of the subjects. Future 
capacity building activities should especially target younger teachers too, without 
positive discrimination of them and prejudice that they are “digital natives”, and that they 
have experience in how to use any technology under any circumstance.  
The qualitative analysis of the open-ended questions has revealed several important 
findings. Experiences in implementing DEMs in educational process are divided – there 
are positive and negative ones. The given answers are supporting the previous quantitative 
finding that only introducing DEMs and without other changes, no positive result and 
improvement can be expected. Another finding is that the teachers still need a lot of 
training and capacity building in effective implementation of DEMs; permanent technical 
support should be available combined with timely upgrading of hardware and software. 
Larger volume of digital materials on Macedonian language will help and facilitate the 
introduction of DEMs at all levels.  
Very positive was the finding that teachers understand the importance of the professional 
development and are doing their best to use all available resources, especially with the 
help of technology, to improve own development. This teachers’ attitude towards 
professional development is important because it is also found that teachers need quite a 
lot of training on understanding, using, preparing and updating DEMs. This is especially 
important because a lot of the respondents have identified as weakness non-existing (or 
very few) educational materials in Macedonian language; in the near future, a lot of 
educational materials on Macedonia language should be developed. With this, DEM on 
Macedonian language should be created. This area should be in a focus of the future 
developments in education.  
4. Conclusions and recommendations 
Database of educational material (DEM) is an organised collection of educational 
materials: sometimes it has free access, sometimes it can be updated by the user. 
Regardless of that, its main aim is to provide materials that can facilitate the educational 
process by using the existing technologies. Structured DEMs are the next developmental 
stage; they consist of more information about the implemented changes, their author, 
usage of material, achieved results, time and date of accomplishments, etc. Using 
structured DEMs in education will provide more information about the progress of 
students, but will also provide teachers with an opportunity to design own subset of 
materials that is suitable for them and their students.  
The experience of Macedonian teachers with DEMs is various. One of the most important 
recommendations from this research is that adequate capacity building should be 
implemented in order to reach similar level of knowledge and understanding for most 
teachers. All teachers should be trained to be able to design, implement and upgrade 
DEMs. Preparation of educational materials in Macedonian language is the prerequisite 
in order to improve the quality of education and to achieve the same level of technology 
usage in all schools and by all teachers and students.  
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Introducing of DEMs in schools itself cannot accomplish big improvement because 
adequate attitude and practices should be in place, too. This research has identified that 
teachers should be equipped with adequate teaching approach in order to be able to use 
DEMs efficiently and to achieve the desired results. Another recommendation is to 
implement frequent periodic professional development training for all Macedonian 
teachers in order to exchange experiences and improve their own teaching approaches 
while using technologies and databases of educational materials.  
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